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!S4) Adhesive silicone compositions 

:i7, An adhesive silicone composition composing a diorganopolysiloxane an or 9^°M?9enpl|^ 
~' loxane and a platinum catalyst is blended with an organohydrogenpoiysiloxane having a. leas, two 
h^/drogen atoms P ea=h bonded^o a silicon atom in a molecule and containing an aromahc .^"B-beannfl 
hvdroSarbon rad.cal in an amount of at least 12 mo!% of the ent.re ^onova.ent o.gamc ra*«^nd-d 
to silicon atoms, or a compound containing at least one hydrogen a ^^"^^^^^ '^R^SiO 
molecule and having a radical of two benzene nngs separated by -R' 3 R Si-, -R R S O « 
or -R' 3 R u SiOR 13 R u Si- wherein R 13 and R are a monovalent hydrocarbon radical. I he composk.on 
^ firmly adheres to organic resins, but is readily releasable from meta! molds. 
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This specification relates to adhesive silicone compositions providing cured products having adhesion to 
various organic resins, their preparation and use and the resulting products 



Prior An 



A number of methods have been proposed for providing a bond between addition curing type silicone rub- 
ber and organic resins. It is known, for example, to form a bond by applying a pnmer to a surface of molded 
resin, applying uncured silicone rubber material thereto anc curing the siiicone rubber to the resin. Another 
typical method is by curing self-adhesive silicone rubber compositions directly to molded resin. For the self- 
adhesive silicone rubber compositions, a number of proposals have beer, made on their tackif ier component. 

As another approach, it is known from USP. 4,582,762, USP. 4,686,124, USP. 4,814,231 and USP. 
4,834,721 corresponding to Japanese Patent Publication (JP-B) No. 34311/1990 to add an organohydrogen- 
polysiioxane containing at least 30 mol% of hydrogen atoms directly attached to silicon atoms to an organic 
resin (e.g., olefin resin) so that the resin is bondable with addition curing type silicone rubber. JP-B 45292/1 988 
discloses integration by physically fitting silicone rubber within molded organic resin. In EP 276.790A and CA 
1304206 corresponding to Japanese Patent Application Kokai (JP-A) Nc. 1B3643/198S, a compound having 
an aliphatic unsaturated group and a hydrolyzable group attached to a silicon atom is grafted to an olefin res.n 
and silicone rubber is bonded and integrated with the grafted olefin resin- 
However, several problems arise with these prior art methods for integrating silicone rubber and organic 
resin into a one-piece article. The primer method is cumbersome in that a once molded resin shape must be 
taken out of the moid before the primer can be applied thereto. The method of applying and curing a self- 
adhesive silicone rubber composition to molded resin has the serious problem that if the res.n anc silicone 
rubber are molded into a one-piece member using a mold, the silicone rubber itself sticks to the mold. 

Where organohvdrogenpolysiioxane is added to an organic resin, typically olefin resin, the properties of 
the resin itself can be altered thereby, preventing the resin from exerting its own properties. The physical en- 
gagement method leaves a possibility that the two segments be disengaged by physical forces. The use of 
an olefin resin havina grafted thereto a compound having an aliphatic unsaturated group and a hydrolyzable 
group attached to a silicon atom cannot dispense with a primer when it should be joined to addition curing type 
silicone rubber. This is cumbersome and uneconomical. 

To take advantage of the weatherability, heat resistance, cleanness and rubbery elasticity of silicone rub- 
ber the demand that organic resin and silicone rubber be integrally molded into a one-piece article unaer curing 
conditions within a short time is increasing. Under the circumstances, addition curing type silicone rubber ,s 
believed best from the standpoints of brief curing and sealing properties. None of the prior art methocs are 
successful in forming an effective bond between addition curing type silicone rubber and organic resin. 

Therefore, an object of the present invention is to provide an adhesive silicone composition offering a cured 
product which is capable of forming an effective bond to organic resins, but smoothly releasabie from molds. 
According to the invention, there is provided an adhesive silicone composition comprising in admixture, 

(A) 100 parts by weiaht of a diorganopolysiloxane. (B) 0 to about 20 parts by weight of an organohvdrogen- 
polysiioxane, (C) 0.01 to about 30 parts by weight of a compound, and (D) a catalytic amount of a platinum 
catalyst. Component (A) is usually and preferably of the general formula (1) : 

R 1 ,SiO (4 _. )/2 (D 

wherein R\ which may be identical or different, are substituted orunsubstituted monovalent hydrocarbon rad- 
icals and letter a is a positive number in the range: 1 .8 < a < 2.205, containing at least two aliphat.c unsaturated 
radicals in a molecule, and having a viscosity of about 1 0 to about 1 0,000.000 centipoise at 25°C. Component 

(B) is usually and preferably of the general formula (2) : 

R2„H e SiCV eV2 ( 2 ) 

wherein R=, which mav be identical or different, are substituted orunsubstituted monovalent saturated hydro- 
carbon radicals and letters b and c are positive numbers in the range: 0.8 < b < 2.2, 0.002 £cS1.0 and 0.802 
< b + c S 3.0, containing at least three hydrogen atoms each bonded to a silicon atom in a molecule. Component 
rr*\ a n nr.-snohvdroo^npolvsiioxane of the general formula (3): 

QdR^HfSiZ^ ^ ^ ^ (3) 
wherein Q is a monovalent organic radical having at least one aromatic ring, R 2 is a substituted or unsuhstituted 
monovalent hydrocaroon radical, Z is an oxygen atom or divalent hydrocaroon radical, at least one Z being an 
oxygen atom, and letters d, e, and f are positive numbers in the range: C<c^2,0^e, C<f^1 and c + e + 
f < 3.0, containing at least two hydrogen atoms each bonded to a silicon atom in a molecule, the monovalent 
organic radical having an aromatic nng constituting at least 12 mo!% of the entire monovalent organic racicals 
bonded to silicon atoms. Alternatively, component (C) is (C2) a compounc having a radical of tne genera! for- 
mula (4) or (5): 
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(4) 



R 4 R s R e R' 

. ••• ,5, 

R 6 R T R'° R" 

wherein R 4 to R' : are independently selected from the group consisting of a hydrogen atom, halogen atom, 
substituted or unsubstiiuted monovalent hydrocarbon radical, and alkoxy radical, and X is a divalent rad.ca, 
selected from the group consisting of 



R 13 


R 13 


! 

-SiO 


-Si- 


R 14 


I, 

' R 14 



Rl3 R 13 R-- 

I I I 

-Si-, -SiO-, -O-Sil-C 

I 1 1 

wherein R« and R'* each are a substituted or unsubstiiuted monovalent hydrocarbon radical, containing at 
least one hvdroaen atom bonded to a silicon atom in a molecule. 

We find that with these new measures we can piepare aui^ivt; S ::,^„e= /,h,.m M -^7 — - - 
time to cured products which strongly adhere to organic resins such as ABS resins, but are releasable from 
silicone rubber-shaping frames, typically metal molds in a practically acceptable manner. Accoraingly, such 
an adhesive silicone composition of the addition curing type may be satisfactorily bonded to an organic resin 
throuah simple operation in an economically advantageous manner without a need for primers and without de- 
tracting from the oraanic resin's own characteristics. Other independent aspects are methods m which such 
compositions are prepared, methods whereby they are adhered to organic resins, especially in moulds, and 
cured adhered compositions thereof with organic resins. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIGS. 1Aand 1B are side and plan views of an adhesion test piece used in Test 1. 
FIG 2 is a schematic view of an injection molding machine used to form a test piece in Test 2. 
FIG. 3 is a similar view to FIG. 2 at a stage when ABS resin is injected into an upper cavity. 
FIG 4 is a similar view to FIG. 2 at a stage when the left mold half is inverted. 

FIG. 5 is a similar view to FIG. 2 at a stage when an adhesive silicone composition is .njected into a lower 

FIG. 6 is a perspective view of a test piece resulting from the injection molding process o, FIG-. - >o 
which is subject to Test 2. 

FURTHER EXPLANATIONS; PREFERRED AND OPTIONAL FEATURES 

A first component (A) of the adhesive silicone composition according to the present invention is a diorga- 
nopoiysiioxane, usually of the general formula (1) : 

R 1 .SiCV. )/2 (1) 

containing at least two aliphatic unsaturated radicals in a molecule. This can therefore be an organopoiysilox- 
ane known for the main inqredient of conventional addition curing type silicone rubber. 

In formula ( 1 ) R' is a substituted or unsubstiiuted monovalent hydrocarbon radical and letter a is a positive 
number in the ranae: 1 .5 S a S 2.205. preferably 1,9£a5 2.2. Preferred examples of the hydrocarbon radical 
represented bv K- include aliphatic unsaturated radicals having 2 to 8 carbon atoms such as viny, ally, pro- 
per-v! and butenvl, alkvl radicals having 1 to 10 carbon atoms such as methyl, ethyl, propyl, buty.. hexyi. cy- 
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ciohexyi, and octyl; aryl radicals such as phenyl and tolyl; aralkyl radicals such as benzyl and phenylethyl; anc 
substituted one of these e.g. as conventional, e.g. wherein some or all H atoms bonaed to a carbon atom are 
replaced by haiogen atoms, such as 3,3,3-trifluoropropyl and chloromethyl. The R' radicals may be identical 
or different. 

5 The organopotysiioxane of formula (1) should contain at least two aliphatic unsaturated radicals in a mol- 

ecule while preferred aliphatic unsaturated radicals are alkenyi radicals such as vinyl and allyl. The remaining 
substituents are preferably methyl and phenyl. The content of aliphatic unsaturated radical in R 1 is preferably 
about 0.001 to about 20 mo!%. especially about 0.025 to about 5 mo!% of the entire R ■ radicals. The aliphatic 
unsaturated radical may be bonded to a silicon atom at the end or at any intermediate position of the molecular 

10 chain. 

The organopolysiloxane of formula (1) may have a linear structure or branched structure containing 
R 1 SiO i7 or SiO^ units although a linear diorganopolysiloxane is preferred, it preferably has an average degree 
of polymerization of about 1 00 to about 1 0,000, especially about 200 to about 5, 000. Preferable viscosity is from 
about 10 to about 1 0,000,000 centipoise at 25°C, preferably about 600 to about 200,000 centipoise at 25°C. 
15 The diorganopolysiloxane may be prepared by any well-known method, for example, by effecting equili- 

bration polymerization reaction between organocyclopolysiloxane and hexaorganodisiloxane in the presence 
of an alkali or acid catalyst. 

Component (B) is a crosslinking agent which is optional. It is an organohydrogenpolysiloxane of the genera! 

^- formula (2): 

-.L 2D R 2 b H c SiCV*cV2 ( 2 ) 

'■■ ' ■ containing at least three hydrogen atoms each bonded to a silicon atom in a molecule. In formula (2), R 2 is a 

substituted or unsubstituted monovalent saturated hydrocarbon radical and letters b and c are positive num- 
bers in the range: 0.8 < b < 2.2, 0.002 =i c sM. 0.802 < b + c ^ 3.0, preferably 1 =i b s£ 2, 0.01 ^ c ^ 0.5, 1 == 
b + c £ 2.5. Illustrative examples of the hydrocarbon radical represented by R 2 are alkyl and substituted alkyl 

25 radicals as exemplified for R 1 in formula (1). The R 2 radicals may be identical or different. 

No particular limit is imposed on the molecular structure of the organohydrogenpolysiloxane of formula 
(2\ Anv of linear, branched and cyclic structures as well as three-dimensional network structures may be used. 
Preferably it has an average degree of polymerization of less than about 300 and a viscosity of about 0.5 to 
about 5,000 centipoise preferably 1 to 3,000 cps at 25°C. 

30 The organohydrogenpolysiloxane of formula (2) may be prepared by any well-known method, for example, 

simply by effecting equilibration between a compound selected from octamethylcyclotetrasiioxane and 
1,3,5,7-tetramethylcyclotetrasiioxane and a compound containing a hexamethyldisiloxane or 1 ,1 .3,3-tetrame- 
thyldisiloxane unit to form a terminal group in the presence of a catalyst (e.g., sulfuric acid, trifluoromethane- 
sulfonic acid and methanesulfonic acid) at a temperature between -10°C and +40°C. 

35 Component (B) or organohydrogenpolysiloxane of formula (2) is blended in an amount of 0 to about 20 

parts, preferably 0.1 to about 10 parts by weight per 100 parts by weight of component (A) or diorganopolysi- 
loxane. 

A third component is (CI) an organohydrogenpolysiloxane of the general formula (3): 
; - : ~ QdRVHtSiZ^d-^n/z (3) 

40 wherein Q is a monovalent organic radical having at least one aromatic ring, R 3 is a substituted or unsubstituiea 
monovalent hydrocarbon radical, Z is an oxygen atom or divalent hydrocarbon radical, at least one Z being an 
oxygen atom, and letters d, e, and f are positive numbers in the range: 0 < d ^ 2, 0 ^ e, 0 < f ^ 1 and d + e + 
f m 3.0, containing at least two hydrogen atoms each bonded to a silicon atom in a molecule, the monovalent 
organic radical having an aromatic nng constituting at least 12 moi% of the entire monovalent organic radicals 
45 bonded to silicon atoms. Alternatively, the third component is (C2) a compound containing at least one hydro- 
gen atom bonded to a silicon atom in a molecule and having a radical of the genera! formula (4) or (s): 

R s R 9 

W 

so w ' r -\ \ y _/o \_ 

v v 1 ( 4 ) 




R :3 R 11 



55 



4 
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wherein R* to R' 2 are independently selected from tne group consisting of a hydrogen atom, halogen atom, 
substitutec or unsubst.tuted monovalent hydrocarbon radical, and alkoxy radical, and X is a divalent radical 
ie selected from the grouo consisting of 



15 



R^ 3 
I 

-si-, 
I 

R 14 



i 
I 

-sio-, 

R- 4 



R- 3 R 13 R- 3 

-O-Si-O-, and -SiO-Si- 

R I4 R 14 R 14 



wherein R« and R" each are a substituted or unsubstituted monovalent hydrocarbon rad.cal. The third com- 
■>o ponent has been found to provide compositions with an ability to strongly adhere to organic res.ns such as 
ABS resins and to smoothly separate from the metal mold where it is molded and cured. 

Compound (C1 ) is first'described. In formula (3), Q is an organic radical having at least one aromaucnng. 
preferably 1 to 3 aromatic rings. If the monovalent organic radical represented by Q contains more than 3 ar- 
omatic rings it is usually less compatible with siloxane and may not contribute to adhesion when a composuion 
■>s is solidified. Several illustrative examples of the organic radical represented by Q are grven below. 
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Note that R is a substituted or unsubstituted monovalent hydrocarbon radical as defined for -R-. and R" is 
a hvarogen atom or a substituted or unsubstituted monovalent hydrocarbon rad.ca, ^^^^^ 
m formula (3) R 3 is a substituted or unsubstituted monovalent hyarocaroon rad.cal. preferably a subst, 

o, , h e invention, L organon.drooanpofysifoxane of formula (3) or, oornpo.no 0 0™ .W 

ro^rirr^^^ 

* S^TSK^-ZL--* s,r U 0«u« o, ». orsanodvdrogenpo^foxane of for^a 

about 1 .000,000 centipoise at 25°C. . b£ _ 

Several illustrative, non-limiting examples of the organohydrogenpolys.lcxane of formulo (3, are given 

low. 
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Note that R is a substituted or ^substituted monovalent hydrocarbon radical as defined ^ R "' 
hydrogen atom or a substituted or unsubstituted monovalent hydrocarbon radical as def.nea for R , anc Y 
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, nont , n IC 2) a compound containing at least one hydrogen atom bonded to a sil- 
Also useful as componen (C ) ,s (C2) a c °^° u 9 substituted or unS ubstituted monovalent 

icon atom and hav.ng a rad.ca o, ^^^^^^ or unsubs tituted monovalent hydrocarbon 

^^^^ -Wn 

a hu da tr R12 include fluorine, chlorine and iodine, 
atoms represented by R to R mJude .fluo tQ ^ about 400 

below. 
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Note that R is a hydrogen atom or a substituted or unsubstituted monovalent hydrocarbon radical having 
1 to 6 carbon atoms and letter n is a number of 1 to 3. ^^^^ as shown below. 

Illustrative examples of the compound (C2) are organohydrogenpolysHoxane compounds as shown 
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Component (C) is biended in an amount of 0.01 to about 30 parts, preferably 0.1 to about 20 parts by weight 
per 100 parts by weight of component (A). On this basis, less than 0.01 part usually fails to give significant 
enhancement of bonding whereas more than 30 parts of component (C) may detract from the physical prop- 
erties of a cured product. 

Further with respect to blending amounts, it is preferred that 0.4 to 10, especially 0.8 to 5 hydrogen atoms 
each attached to a silicon atom in components (B) and (C) are available per aliphatic unsaturated radical con- 
tained in the entire composition. If the amount of components (B) and (C) blended is below the range, curing 
may be insufficient or a cured product may have poor physical properties. If the amount of components (B) 
and (C) biended is beyond the range, curing may be insufficient or a cured product may have physical prop- 
erties which vary with the lapse of time. 

Component (D) of the adhesive silicone composition is a platinum catalyst which is selected from platinum 
and platinum compounds. The platinum catalyst is effective for promoting addition curing reaction or hydrosi- 
iyiation between component (A) and components (B) and (C). Any well-known platinum catalyst may be used. 
Exemplary catalysts are platinum element, platinum black, chloroplatinic acid, aicohol-modifted chloroplatinic 
acid, and complexes of chloroplatinic acid with various olefins, alaenydes, vinylsiioxanes and acetylene alco- 
hol. 

The platinum catalyst is used in a catalytic amount which may be determined in accordance with the desired 
curing rate. Preferably the catalyst is added such that about 1 to about 2,000 parts, especially about 1 to about 
200 parts by weight of elemental platinum is available per million parts by weight of the composition. 

In addition to the foregoing essential and optional components, the adhesive silicone composition of the 
invention may further contain other optional components. Where it is desired to impart strength to the com- 
position, finely divided silica having a specific surface area of more than about 50 m 2 /g as measured by BET 
method is advantageously added. Examples of the reinforcing silica include Aerosil 130, 200 and 300 (com- 
mercially available from Nippon Aerosil K.K. and Degussa), Cabosii MS- 5 and MS-7 (commercially available 
from Cabot Corp.), Rheorosil QS-102 and 103 (commercially available from Tokuyama Soda K.K.). a nd Nipsil 
LP (commercially available from Nippon Silica K.K.) as hydrophilic silica and Aerosil R-S12, R-812S, R-972, 
and R-974 (commercially available from Degussa), Rheorosil MT-10 (commercially available from Tokuyama 
Soda K.K.). and Nipsi! SS series (commercially available from Nippon Silica K.K.) as hydrophobic silica. Pre- 
ferably the finely divided silica is added in amounts of about 0.5 to about 200 parts, especially about 5 to about 
50 parts by weight per 100 parts by weight of component (A) or diorganopoiysiloxane for the purpose of im- 
proving the properties of a cured product. 



11 
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If it is desired to adjust the curing time in order that the composition be practical, there may be blendes 
-urine control aoents. for example, vinyl group-containing organopolysiloxanes (e.g. vinylcyclotetrasiloxane). 

isocvanurate alkvl maleates. acetylene aiconols and silane or siloxane modified prooucts thereo., ny- 
d'operoxides. tetramethyiethyienediamine. benzotriazole. and mixtures thereof. The control agent may ue 
added in a conventional amount insofar as the desired adhesive properties are not spoiled. 

It is also acceptable to add semi-reinforcing f iliers such as ground quartz, diatomaceous earth, and ca cum 
carbonate; oolonng agents such as inorganic pigments (e.g., cobalt blue) and organic dyes; ana agents for 
ennanc-ng heat resistance and flame retardancy such as cerium ox,de, zinc carbonate manganese carbon te 
'on oxide titanium oxide, and carbon black. These agents may be added ,n conventional amounts insofar as 
th<=> desired adhesive properties are not spoiled. 

Th adhesive silicone composition of the invention is advantageous.y used to form one-p.ece or compo arte 
articles with moldings of organic resins. Examples of the organic resin to which the composition can be joined 
nclude ABS resins polystyrene resins, polycarbonate resms. polyester resins, epoxy res.ns. polyamide resins, 
nniv/^rPt^t resins and Dolyphenylene sulfide resins. 

P0 Y *Z ^e silico^composition may be cured simply by heating to induce add^n reac on^ ough 
curing conditions are not critical, the composition may be heated at a temperature of about 60 to abou. 180 

^rnVth^rrasures 0 ^nTe been able to prepare an adhesive silicone which guickly cures within 
a short time "to cured product which firmly adheres to organic res.ns including general-purpose res.ns sucn 
JTss Z olvstvrene resins and engineering resins, but is releasable from silicone 7 
su-h as metal molds in a practically acceptable manner. Therefore, the adhesive silicone composu.on 
add ion Tunng type can satisfactorily bond to an organic resin through simple operation ,n an economical y 
adva^geous'manner without a need for primers and without detracting form the organic res.n s own cnara.- 
teristics. 

EXAMPLE 

Examples of the invention are given below by way of illustration and not by way of limitation. All parts are 

by weight 

Reference Example 

Akneader was charged with 100 parts of dimethylpoiysiloxane blocked with a dimethylvinylsilyl radical at 
each end and h^in, a vLosity of 10.000 centipoise at 25°C , 40 parts of fumed siiica having a specif 
area of 300 cm^/g 8 parts of hexamethyldisilazane, and 1 part of water. The ingredients were ag, ateo and 
m to or one hou at reom temperature and then heated to 1 50°C and mixed for a further 2 hours at the tern- 
mature Thereafter, the mixture was cooled down to room temperature. To the mixture were added 20 pans 
of th d imethvlpolysiloxane blocked with a dimethylvinylsily. group at each end and having 
rentipoise at*25-C. 3 parts of hydrogenmethylpolysiloxane as shown below having a v,acos.ty o about 1 0 cen- 
U P o e at 25°C, 4 parts of vinylmetbylpolysiloxane containing 5 mol% of a vinyl radical d.rectly bonoea to o 
H con atom calculated as -SKCH^CH^O- unit and having a viscosity of 1 W™*™^ 
-art of acetvlene alcohol for extending the time to curing at room temperature, and 50 ppm calcu at d as e e 
mental platinum of a platinum vinylsiloxane complex. The mixture was thoroughly mixed unt.l uniform, obta.n- 
ing a liquic silicone rubber composition of the addition curing type. 

CH, r CK 3 I r CH, 1 CK 



CH,Si— fOSL 



,1 



CH: 1 K 



■OSi- 



CH, J 



OSiCKj 
I 



~ i^i ^ 1 on°r anH hp^tpri therein for 1 0 minutes, obtaining 
The silicone composition was placed in a press mold a, 120 C and heated tnerem Tor 

a sheet Its mechanical properties measured according to JIS K 6301 are shown below. 

Hardness (JtS A scale): 4-0 

55 Elongation: 500% 

Tensile strength: 100 kgf/cm 2 

Tear strength: 35 kgf/cm 
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Examples 1-12 

To 1 00 parts by weight of the liquid, addition curing type silicone rubber composition prepared in Reference 
Example was added each of compounds (!) to (Vi) of the structure shown below in an amount shown in Table 
1. Adhesive silicone compositions were obtained. 

CH : CH 3 

H-Si-O-Si-H 

I i 

0 0 (I) 



H-Si-0-ii-CH 2 -CK^O 
CH, CH 3 CH* 



CH : CH, 



R CH, * K-Si-O-Si-H 

CH, R = -(CH^-Si-O-Si-H 

l I 
CH 2 CH, 



(n) 



25 



30 



OMCH^Si 



I 

OSiH 
CH*/ 



(HQ 



35 



40 



CH, 
CH^SiO- 



/ K \ 

I 

-SiO- 



R 



I 



CH, \CH, ^ r 



CH, 



-siCH, R = -CsHi 



(IV) 



45 




CH^i 



( CKa \ 

OSiH 
V CHW 



(V) 



50 



O I O ! O 



I ! 

H-Si-O-Si-K 



O 
l 



O 



R = -(CH^-Si-O-Si-H 



(VI) 



CH 3 CH: 
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p.nmoarative Example 1 



ing tests. 
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Adhesion test 1 

„ was admitted « . <nermo p, stic res, ^ -oldino ™c«ne wH.re.be rasing pla, 
ticized a, 230-C and in^ed into a plural*^ f « ™^LdLL Inched an in>.c„o„ 

Ztf. ZZ, TZZ a- »~U~ - ™ a — 5 °' 

or eacn of chrom.um.plated metal. nickel.pla.ee, -r« a"^™^ ° wa s cored by heating ,or 8 

proper amount of the silicon, rubber composition »« £ show „ ,„ „, slde ,„d plan views of 

Lutes ,n a ,00-C constant temper ^ ^ ^ r ep',n dTogetber through the silicon, composition 
F,GS. 1Aand 1B. In FIG. 1. a pa,r of r.s in o, me al M- > „ opposite ends were placed supports 3 

St!T^SoTr^r.tL 0 ^ .«st Pieces were examined * an adh.s.on 
test. The results are shown in lable 1. 
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As is evident from Tabie 1 , the adhesive silicone compositions within the scope of the invention (Examples 
1-12) firmly adhere to the A3S resin, but not to the chromium-plated metal, nickel-plated meta! and aluminum 
aiiov which represent metals used tc form molds. That is, the compositions show good release from metals. 
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Adhesion test 2 



The adhesive silicone compositions of Examples 1 to 4 were examined for adhesion as follows. 
Injection molding was carnec out using a two-color injection molding machine equipped with a pair of in- 
5 jectors as shown in FIG. 2. The injection molding machine includes a mold consisting of a pair of left and right 
moid halves 7 and 8 and a pair of injection nozzles 5 and 6 associated therewith. The mold halves 7 and 8 are 
provided with recesses on the opposed surfaces and mated to define cavities 9 and 10. The nozzle 5 is posi- 
tioned so as to inject a fluid into one cavity 9 along the parting line between the mold halves. I he nozzle 6 is 
positioned at the center of the side surface of the right moid half 8 so as to inject a fiuid into the other cavity 
10 10. 

First, an ABS resin was admitted into the injection molding machine where it was melted at 240°C and in- 
jected into the cavity 9 through the nozzle 5 to form a resin sheet form 11 as shown in FIG. 3. The injection 
molding conditions included an injection time of 6 seconds and a cooling time of 35 seconds, and the cavity 
9 and left mold half 7 was at a temperature of 60°C. 
15 Next, the mold clamp was relieved. The right mold half 8 was removed. The left mold half 7 was rotated 

180' with the resin sheet form 11 retained in its recess. The right mold half 8 was mated again and the mold 
damp was fastened. As shown in FIG. 4, the recess in the mold half 8 defined with the exposed surface of the 
resin sheet form 11 a cavity for receiving silicone liquid to form a silicone rubber sheet form therein. 

Thereafter, an adhesive silicone composition was injected into the cavity 10 against the exposed surface 
20 of the resin sheet form 1 1 through the nozzle 6 as shown in FIG. 5, forming a rubber sheet form 1 2. The injection 
molding conditions included an injection time of 6 seconds and a curing time of 100 seconds, a left mold half 
7 temperature of 60°C, and a right mold half 8 temperature of 80°C. 

Through the injection molding process described above, there was obtained a composite article of ABS 
resin sheet 11 and silicone rubber sheet 12 each sized 2.5 mm wide by 15 cm long by 2 mm thick. 
25 All the composite articles of the adhesive silicone compositions of Examples 1 to 4 with ABS resin showed 

a firm bond therebetween as well as high dimensional precision and productivity. 

Adhesion was similarly examined using 3 chromium-plated carbon steel block instead of the ABS resin. 
All the silicone rubber sheets readily separated from the steel block. Therefore, the adhesive silicone compo- 
sitions are readily releasable from metal molds. 
30 Japanese Patent Application No. 147050/1994 is incorporated herein by reference. 

Althouah some preferred embodiments have been described, many modifications and variations may be 
made thereto in the light of the above teachings. It is therefore to be understood that within the scope of tne 
appended claims, the invention may be practiced otherwise than as specifically described. 
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Claims 



1. An adhesive silicone composition comprising in admixture, 

(A) 100 Darts by weight of a diorganopolysiloxane of the general formula (1): 

R' a Si(V a)/2 (1) 

wherein R\ which may be identical or different, is a substituted or unsubstituted monovalent hydro- 
carbon radical and letter a is a positive number in the range: 1.8 ^ a ^ 2.205, containing at least two 
aliphatic unsaturated radicals in a molecule, and having a viscosity of about 10 to about 10,000,000 
centipoise at 25°C, 

45 (B) 0 to about 20 parts by weight of an organohydrogenpoiysiloxane of the general formula (2): 

R2 b H c SiO ( 4^cy2 (2) 

wherein R*. which may be identical or different, is a substituted or unsubstituted monovalent saturated 
hvdrocarbon radical and letters b and c are positive numbers in the range: 0.S < b < 2.2, 0.0C2 =i c =i 
i'o and 0.802 < b + c ^ 3.0, containing at least three hydrogen atoms each bonded to a silicon atom 

so in a molecule, t f t 

(C) 0.01 to about 30 parts by weight of (CI) an organohydrogenpoiysiloxane of the genera! formu.a 

(3): 

Q d R 2 e H f SiZ(i. d. ^ fj/2 (3) 
wherein Q is a monovalent organic radical having at least one aromatic ring, R 2 is a substituted or un- 
55 substituted monovalent hydrocarbon radical, Z is an oxygen atom or divalent hydrocarbon radical, at 

least one Z being an oxygen atom, and letters d, e, and f are positive numbers in the range: 0 < d ^ 2. 
0< e ,0<f£l and d + e + f ^ 3.0. containing at least two hydrogen atoms each bonaed to a silicon 
atom in a molecule, the monovalent organic radical having an aromatic ring constituting at least ,2 
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mo!% of the entire monovalent organic radicals bonded to silicon atoms, and/or (C2) a compound having 
s radical of the general formula (4) or (5): 




R'° R" 



• • ( 4 ; 



R 4 R* R* R' 



R 8 R 7 



R IS R' 



(5) 



wherein R< to R« are independently selected from the group consisting of a hydrogen atom halogen 
atom, substituted or unsubstituted monovalent hydrocarbon radical, and alkoxy rad.ca!, and X .s a d,- 
valent radical selected from the group consisting of 



Rl3 

-Si-, 

i 
i 

R- 4 



R-- 



R- 3 



-SiO-, -O-Si-C-, and -SiO-Si- 

! ! ' ' 

Rl4 Ri< 



R 1 


3 


R 13 


i 

-Si 


0 


1 

-Si- 

! 


I 

R 1 


4 


1 

R^ 



wherein R« and R 1 " each are a substituted or unsubstituted monovalent hydrocarbon radical, contain- 
ing at least one hydrogen atom bonded to a silicon atom in a molecule, and 
(D) a catalytic amount of a platinum catalyst. 

The use of a compound (C) as defined in claim 1 as an ingredient of an addition-curable silicone rubber 
composition, to enhance adherence of the composition when cured to an organic resin. 
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FIG. 1(A) 



FIG. 1(B) 
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FIG.2 
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FIG.4 




FIG.5 
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